590613740 The invention relates to quinuclidines, processes for their
preparation and their use as nedi canents. The qui nuclidi nes correspond to

t he ggneral formula 5 [err] wherein 15 R denotes al kyl, al kenyl or

al kynyl; X denot es oxygen or sul phur and denotes 0, 1 or 2 20

and i ncl ude mg éiqe enantionmers, diastereoners and m xtures thereof,
and pharmacol 0 d;c cceptable aci d addltlon salts thereof and al so
quaternary salts thereof 25 Al kyl groups in the context of this

vent on are MO C: 83 £ELpbe T 89Sty abhaDchpfoBbkuLar gdical s

havi ng-1 to 6 carbon atons, suc
pentyl and hekﬁhel€uRF%P%%?E%%ﬂcﬁ@@ F%%%%r%s?h@$e@¢dlgﬁmﬁn§§ e.g.
i so- propyl, 30 | so- butyI or tert. -butyI al kenyl groups are understood

as being bran ed or. ched al ken di cal s havin to 6 carbon atons
- such as e.g. %o%"é’rﬁ/ b{%%)fré‘?ﬁllc" ?‘%%?E‘/‘? J‘*Fi%x‘é‘ﬁ??ga%mf?ﬁmﬁlﬁoubl e
bond; and al kynyl groups are understood as belng branched or unbranched 35

aIkinyI radicals having 3 to 6 carbon atons - such as -2- e.g. propynyl,
butynyl and pentynyl - with a triple

{(:F42?L7- Xf-'F?
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wherein
15
R denotes alkyl, alkenyl or alkynyl;
X denotes oxygen or sulphur and
N n  denotes 0, 1 or 2
20 and include all racemates, enantiomers, diastereomers

and mixtures thereof, and pharmacologically acceptable
o acid addition salts thereof and also quaternary salts
k/ thereof.

25 Alkyl groups in the context of this invention are
understood as being branched or unbranched alkyl
“radicals having 1 to 6 carbon atoms, such as e.qg.
methyl, ethyl, propyl, butyl, pentyl and hexyl, and also
branched isomers thereof, such as e.g. iso-propyl, |
30 iso-butyl or tert.-butyl; alkenyl groups are understood
as being branched or unbranched alkenyl radicals having
3 to 6 carbon atoms - such as e.g. propenyl, butenyl,
pentenyl and hexenyl - with a double bond; and alkynyl
groups are understood as'being branched or unbranched

35 alkinyl radicals having 3 to 6 carbon atoms - such as



bbnd. Those al kenyl or alkinyl radicals in which the double or triple bond
IS inthe termnal position are preferred. 5 Preferred conpounds of the
general formula | are those in which X denotes oxygen, n denotes 0 or 1 and
the substituent [err] is in the 3-position and denotes an al kyl group
having 1 to 3 carbon atons, an al kenyl gro@p-10 - having 3 or 4 carbon
atonms or an al kynyl group having 3 or 4 carbon atons. Sone conpounds of the
gener al fornul&-g-am§qHMﬂMir'h&i{nxl anpiRtEY al- WithHa dplke es, Vol
25h(1987]2 15 bop@gl_ e &%sgi aﬂ@&nyéie_&ﬁr ialhlekitrﬂﬁl rfﬁdwalﬁthihvlllwmt hatt.ﬁézl
ethers o ui nyc i ne sybstitute n the 3-position. e 4-ne

t hi oet her gnd %—‘Dﬁéﬂﬁylore?cﬁe‘rpl(ﬁ dnu‘(ﬁ i S e fpr‘%ﬁﬁi?—b?r\'férf%a Chi m
Acta Vol . 57 (p¥refermage 2339 et seq. The authors do not disclose 20

t he use of. these substances as nedicaments. The 3-nethyl ethyl ether and

al so the 3-nethylethyl thioether are |i kew se known. The conpounds of the
gener al fornul 2refexrease compoundam dfe dihae @ganera lprfsgassl il axp lhese t he

processes deschinbgshikh X driftesSidihiddt), i ABrdtRd\dIIdH ecteh hols oxy- or

ner capt oqui nucl i di nes, the conpounds ‘according to the inveption are
obt ai ISledqby deﬁ?‘g’ls&’ri‘l"‘ie&? v&i%n?s’flfo}@ HasHe a:g'ép%%’o%’e?fhe?ﬂgr SRPYST WMth an

30 al kyl at i ag kydagawiupohavinganaral3 faarhdra atdrs Waatr elkdhyls qusoup

def i ned gove aagiX ASnabes adsad Ao Wl ShEARIeIRIL, Bl (O -

such as €.g. g . p-toluénesul phonate. carri out in
pol ar inert or@aniccagbpentadomsuch as e. g.
/

Some compounds of the general formula I are knowh.
Thus, L. Stotter et al. in Heterocycles,'Vol. 25 (1987)
15 page 251 et seq. describe the methyl, ethyl and allyl
ethers of quinuclidine substituted in the 3-position.
. The 4-methyl thiocether and 4-methyl ether of
quinuclidine are known from Helvetica Chim Acta Vol. 57
N\ (1974) page 2339 et seq. The authors do not disclose
20 the use of these substances as medicaments. The
3-methylethyl ether and also the 3-methylethyl thioether .

are likewise known.

The compounds of the general formula I can be

25 synthesized by a process analogous to the processes
described by Stotter. Starting from the N-protected
hydroxy- or mercaptoquinuclidines, the compounds
according to the invention are- obtained by deprotonation
with strong bases and subsequent reaction with an

30 alkylating reagent of the general formula Y-R, wherein R
is as defined above and Y denotes a leaving group which
can easily be split off - such as e.g. halogen or
p-toluenesulphonate. The reaction is carried out in
polar inert 6rganic solvents, such as e.dl

35 dimethyl formamide, tetrahydrofuran, dioxane etc.
Whereas the deprotonation and conversion of the hydroxy
compound into a metal salt is preferably carried out at



35" . dinethyl forman de, tetrahydrofuran, dioxane etc. Whereas the _
deprotonation and conversion of the hydroxy conpound into a netal salt is
preferably carried out at -3- roomtenperature or slightly elevated
tenperature, the subsequent alkylation is preferably carried out while
cooling with ice. Wen the reaction has take&n place, the protective group
Is split off and if appropriate the 5 conpounds are converted into their

aci d addition SR HURREREITRYT cOhPTRELE, cleatedcieBreEaRare; ohkef or
this bei ng knowubseiypset efTieg BT DS Pr&OEPAI ScHEF 1€d t ber 'k ek odi des

and net hobrom des.. Preferred. reagents for the deprotonatjon are sodi um
hydride, 10  SSifd aAHR A5 aﬁ%& 7 ﬁ%? a?e%?Eg%I%?%sF&%kP]é%c%! g.

pot assi um t ert .thaiptctiectie oo uisissplibraf figand ifappreptiste hthe -
dependi ng 0N t heBidd LR v St g{}géé‘ t€néf¥ é)éjhé ‘é}é’d&i‘iti n C0L1 6L
centres. The racemates can be resolve y known nethods, 'such as e.g. by
chr omat ogr aphi €% éﬁ’cﬁ‘?ﬁFMrmfb{ Hye creretlon zanditiens afp¥ opri at e
usi ng chiral ortmrs)qaﬁicirrﬁj ]giw:ﬂla?}}d q%%eﬂfﬂfgiﬁa&%ﬁhﬁfyecwbmnds can be
carried out start.n romaptica -active starting co unds.
Wl f gang Ecker £ %G the I%efq@é‘?]i%ga“%/ﬁﬁ AN BRRpbRAgyides. (1%‘“79?‘??93‘%9 _
describe a progesgenis tfver prepaieiraronEtidn catdiesalinim qurdeide di nes whi ch
S primanigy SUdARE ARde L SHUTPHSL HAdNANES dhdd%d 895!t on
The preparation of the. yc?roxy- or mercaptoquihuclidines =

\ potassium tert.-butylate.

N\

The compounds according to the invention have - -
depending on the position of the side chain - one or two
15 chiral centres. The racemates can be resolved by known
methods, such as e.g. by chromatographic resolution
processes or by crystallization, if appropriate using
chiral or prochiral auxiliaries. Alternatively, the
Y synthesis can be carried out starting from optically

20 active starting compounds.

Wolfgang Eckert et al., Helvetica Chimica Acta, Vol. 57
(1974), 2339 describe a process for the preparation of
— ~ thioethers of quinuclidines which is primarily suitable
25 for synthesis of derivatives in the 4-position.

The preparation of the hydroxy- or mercaptoquinuclidines
of the general formula I - wherein X denotes oxygen or
sulphur and R denotes hydrogen, which are suitable as

30 starting compounds, is carried out by analogous
processes which are known per se,'such as are described,
for example, in K. B. Shaw, Canadian Journal of
Chemistry, Vol. 43, 3112, (1965) and in DE-OS 19 38 546.
The conversion into the corresponding thioethers -

35 starting from the mercaptans - often has already taken
place in weakly alkaline solution, c.f. A. Schoéberl and
A. Wagner in Houben-Weyl, Methoden der organischen



of* the ‘general formula | - wherein X denotes oxygen or sul phur and R
denot es -hydr egen, which are suitable as 30 starting conpounds, is
carried out by anal ogous processes which are known per se, such as are
descri bed, for exanple, in K B. Shaw, Canadi an Journal of Chem stry, Vol
43, 3112, (1965) and in DE-OS 19 38 546. Fhé conversion into the
correspondlng t hi oethers - 35 starting fromthe nercaptans - often has
al ready taken pFageien(MebRegsapkaPraandel Ghepistey) . Keoggh@bdemeand A
VWagner in Fbube@eytaé sﬁ@tﬂ des @Qésgﬁgaatﬁcéaﬂtlon 4vo@he§1epé B@détpf
Organic Chem str & g | enme V@Léag St art (19%}':';t 4t h editiqgn, vol
9, page 93 et s%% "|ft beFhBIpBEERH et5°d ﬁ?@ewﬂ? kBenPEPERCI¥ ey oup
required for therouygeeqgeihedsfob the oxygennéshetsthe general fornula I
have usefuf pharmacol ogi cal properties. Thus, in bonding studies the
conmpounds exhibit affinities for nuscarine receptors and
nuScarine-agoniEb$cCQNP0%hﬁ$t9f(§HP gepexndsifornuda I havphuspifuie)
(Birdsall, NI arﬁ%é&lbyigglaﬁ?obe@%l@EOCk&ﬁﬁslggﬁ bBndihgPsBudies

Suppl enent Proc I nt er S%ng sl,um an . Sub es of NUscarlnlc Recept or s,
Ed. Hirschowi t ZtPefRPouRds exbibit leﬁlﬁétlﬁévFHE MEECAYiBe pecgplprs)s
The receptor bomﬂdn@usémﬂiﬂé agoripeiEocrpdshi faecgetanseeguhhbstihe

fO"OWA“916'ter@%ﬂéﬁbéﬁﬁ&éspc?siéasal1 N.I.M., E.C. Hulme and I.M.

\ : Stockton 1984 in T.I.P.S. Supplement Proc. Internat.
—/ Symposium on Subtypes of Muscarinic Receptors, Ed.
Hirschowitz, Hammer, Giacchetti, Klirns, Levinej;

Elsevier p. 4-8).

15
The receptor bonding studies were performed in
accordance with the following literature reference [A.
Closse, H. Bittiger, D. Langenegger and A. Wahner;
\_/ Naunyn-Schmiedeberg's Arch. Pharmacol. 335, 372-377
20 (1987) 7.
Table A: Receptor bonding studies
N\ Radioligand: L(+)cis-[2-methyl—-°H]-N,N,N-trimethyl~1,3-
25 dioxolane-4-methanammonium iodide NET-647, NEN (New
England Nuclear DU PONT).
Organ: Cerebral cortex (rat)
Table A:
30
Example R Ki [nmol/1]
1 -CH,~C=CH 159
35 2 ~CH, 8300
3 -C,H, 410
4 -nC;H, 220



Closse, H Bittiger, D. Langenegger and A Wahner; Naunyn-Schm edeberg's :
Ar.ch. PhHarmacol . 335, 372-377 20 (1987)]. Table A: Receptor bondi ng studies
Radi ol i gand: L(+)cis-[2-nethyl-3H -N, N, Ntrinethyl-I,3- 25

di oxol ane- 4- net hanamoni um i odi de NET-647, NEN (New Engl and Nucl ear DU
PONT). Organ: Cerebral cortex (rat) Table-A5 30 Exanpl e R

Ki [nmol/1] [err] -5- A cholinom netic action has been denonstrated in

vitro and in vi dochelinemigesiisyiactione dasmheans demons tragiede ddhpiitro

3- (2- propi nyl oxghdl mzaliw@yqlrp[p&ah%]dmbm@aﬁuwSﬁ (ihddéla; dosmm:g Faw/ kg

I .v. exhibits an_aroysal reactiqn pi.calof. chqli s i n the

EEG (eIectroenc&ﬁﬁgpgﬁraﬁf(&F3ﬁ9?¥9gi? y§ ieye [%ug% oni st's

(chol i nom neti cEumatriades s taa doss a:rfe3sunq/adg d .for ebdindianys @fn dim

nvolving bmal tedotlon diieionOliia AR §oXHPBaqh the basi s
ca

of pharmacol ogi e conpounds are sult for the
treatment of théﬂ@bﬁé\ﬂ%%@tﬁ%@@)dl@em consgieuseradditsease, senile

15 dementia and cognitive disturbances, and the conpounds can

furthernnre be enpl oyed f.or rqQvin r r f or.mance.
rrpmu)écarlne a ﬂistsg(gggiféggime ics), the substances

are suitable for therapy of diseases involving impaired
10 function of the cholinergic system.
_/ on the basis of pharmacological findings, the compounds
are suitable e.g. for the treatment of the following
mentioned diseases: Alzheimer's disease, senile
15 dementia and cognitive disturbances, and the compounds
can furthermore be employed for improving memory

performance.

) Quaternary compounds of the general formula I are
20 particularly suitable for peripheral use, e.g. for

glaucoma treatment.

o The compounds of the general formula I can be used by
N themselves or in combination with other active compounds
25 according to the invention, and if appropriate also in
combination with other pharmacologically active
compounds, e.g. a peripheral cholinergic blocker, or
cerebroactivators. Examples of forms suitable for use
are tablets, capsules, suppositories, solutions,
30 elixirs, ehmulsions or dispersible powders.
Corresponding tablets can be obtained, for example, by
mixing the active compound or compounds with known
auxiliaries, for example inert diluents, such as calcium
carbonate, calcium phosphate or 1actose,-aisintegrating
35 agents, such as maize starch or algihic acid, binders,
such as starch or gelatin, lubricants, such as magnesium

stearate or talc, and/or agents for achieving the depot



Quat erhary conpounds of the general fornula | are 20 particularly
suitable for. peripheral use, e.g. for glaucoma treatnent. The conpounds of
the general fornmula | can be used by thenselves or in conbination with

ot her active conpounds 25 according to the invention, and if appropriate
al so in conbination with other pharnmacol ogigally active conpounds, e.g. a
peripheral cholinergic blocker, or cerebroactivators. Exanpl es of forns

suitabl e for ussffaet!abieh 3s caqushibepnesbyposliiotiess, sellwloss, 30
elixirs, enul sigus d% SRSB4 04 & )E f)?‘;mﬁ)rggéggggl ng tablets can be
e,

obt ai ned for exanp y m XiI ng | ve" conpound or_conpounds with
known auxiliarite tahleb@rgar ?Wtc‘aﬁl‘-ﬁhﬁﬁt@f §9Y5ﬁr%% tayersm car bonat e,
cal ci um phosphate or |actose, disintegrating 35 agents, such as nmi ze
starch o | gi nj c ,ac ers, such as_st rch or elatin bricants,
such as nar’gne5|¢ﬁﬁ%‘?ae%%ﬁbieenﬁ ‘f%t'l‘ 00055%7’8?m§ pﬁ%‘f’ﬁ”&%‘%’ t he depot
-6- effect, snudoatnngudmn@&mpig@axéduanakqgce$lmlbsetneetabbepathéthte or
pol yvi nyl acet a b nsj S I

Coat ed t abl etsa%lgen c‘%hq}éesg (j(:)‘%t?%lg %ésl? %8a$lgdé%§éec%3’/i§%ﬂ%o€%§£%ripér ed
anal ogousl y to fide edanrie Wll\lfim %e?h%ll:%t OTRER | M]éﬂ%‘éd faleopat ed

tabl et coatingssidaHi @ eido! i d&!&;@f shed | 86K 1 &HEN &1 &t dff&ct or
titani um_dj oxi de or sugaj To achleve a depot effect or 1 to avoid

|ncorrpat i 17t % AN dheenpat bl sthefcore can also consist of
\ several layers. The coated tablet shell can similarly
A consist of several layers to achieve a depot effect, it

being possible for the auxiliaries mentioned above for
the tablets to be used.
15
Elixirs of the active compounds or active compound
combinations according to the invention can additionally
also contain a sweetener, such as saccharin, cyclamate,
Y - glycerol or sugar, and a flavour-improving agent, e.g.
20 flavour substances, such as vanillin or orange extract.
They can moreover contain suspending auxiliaries or
thickeners, such as sodium carboxymethylcellulose,
o wetting agents, for example condensation products of
-/ fatty alcohols with ethylene oxide, or preservatives,
25 such as p-hydroxybenzoates. .

Injection solutions are prepared in the customary

manner, e.dg. by addition of preservatives, such as

p-hydroxybenzoate, or stabilizers, such as alkali metal
30 salts of ethylenediaminetetraacetic acid, and bottled in

injection bottles or ampoules.

The capsules containing one or more active compounds or
active compound combinations can be prepared, for

35 - example, by mixing the active compounds with inert
excipients, such as lactose or sorbitol, and

encapsulating the mixture in gelatin capsules.



séveral tayers. The coated tablet shell can simlarly consist of several

| ayers to achieve a depot effect, it being possible for the auxiliaries
menti oned above for the tablets to be used. 15 Elixirs of the active
conpounds or active conpound conbi nations according to the invention can
~additionally also contain a sweetener, sucly as saccharin, cyclamte,

gl ycerol or sugar, and a flavour-inproving agent, e.g. 20 fl avour
subst ances, sushigabienisiuipposdrtarizsgeaxthagrepived ¢ fomen@empdre Cdayt ai n
suspendi ng auxhbk§ﬁge§lgh E@f%&%ﬁﬂ“%x lﬁi&ﬁ%%:s dﬂﬂas eutral fats or
car boxymnet hyl ce se, wetting agents, ‘tor exXanple coné%nsatlon prodﬁcts
of fatty aIcohEPéYﬂFﬁﬁlémﬁyHQM§Q%GQR3dﬁﬁlﬁﬂﬁﬁxﬁﬁuﬁﬁﬂﬁﬁ9f 25 " such as

p- hydroxybenzoates I njection solutions are prepared in the customary

manner , ition_of .pr ervatlves S .p-h er henzqat e
st abi | i ze?s S%Eﬁ gg expRguti %a‘lr’t u@tlhﬂéér‘f‘e arﬁrhzt?'b‘? raacetl c
acid, and botttadgenbehme£m1(ﬂ]dnﬂtﬂaﬁ;mgu_anpoules. The capsul es cont ai ni ng
one or nore active conpounds or active conpound conbi nati ons can be

prepared, for 35 exanpl e, by mi xing the active conpounds with inert
exci pi ents, sufheafoliewide examplsia dillugtdadiec &hsulpnssegtt HOVEN&A® i n
gel atin capsul es. -7- Suitable suppositories can be prepared, for

exanpl e, by m xi ng with suitable excipients, such as neutral fats or
Pharmaceutical formulation examples

$ 1
—/

Aa) Tablets per tablet
Active compound 80 mg
15 Lactose 140 mg
Maize starch 240 mg
Polyvinylpyrrolidone 15 mg
Magnesium stearate 5 mg
-/ 480 mg
20
The finely ground active compound, lactose and some of
the maize starch are mixed with one another. The
mixture is sieved, after which it is moistened with a
solution of polyvinylpyrrolidone in water, kneaded,
25 subjected to moist granulation and dried. The granules,
the remainder of the maize starch and the magnesium
‘stearate are sieved and mixed with one another. The
mixture is pressed into tablets of suitable shape and
size.
30
B) Tablets per tablet
Active compound 60 mg
Maize starch 190 mg
35 Lactose 55 mg
Microcrystalline cellulose 35 mg

Polyvinylpyrrolidone 15 mg



pol yet hyI ene glycol or derivatives thereof. -5 The therapeutically

active'irndi vidual dose is in the range between 1 and 100 lug... The

foll owi ng exanples illustrate the present invention. 10 Phar maceut i cal -
fornul-ation exanples A) Tabl et s per tabl et

Act i ve: -conpound 80 ny- 16 - Lact ose

140 ng Mai ze starch 240 ng Pol yvi nyl pyrrolidone

15 ny Nhgnesiun1stex8qnium carboxymethyl—st&rq@ 480 ny 29 dAye finely ground
active compound, Iaqﬁ Lhe maize starch arg pixed with one
anot her. The m xture |s S|eve ter mhlch it is nois with a solution

of pol yvinyl pyrrolidone in mater, kneaded, 25 subj e¥t3@d™¥ o0 "noi st

granulation and dried. The granules t he remai nder of the nmize starch and

t he magnesi ear ar.e S|e‘§ agd m xed with one anofher. The m xture
e

i s presse |nt % ]éf%l%fgﬁ?}ﬁ' YRR » SOTY) B the ppiee
per tablet Actistmmampdihel lactose, microcrystablimg dél el ctsarahd

190 ng 35
M crocrystalli rPe 3e|ql L}&@rn)hdone %%e ml)ﬁ’o‘?g{/lltnti/l pyrrol%ne and the

15 ny mixture is sieved and processed with the remainder of
the maize starch and water into granules, which are
10 dried and sieved. The sodium carboxymethyl-starch and
& ! the magnesium stearate are added, the componénts are
~ mixed and the mixture is pressed into tablets of
suitable size. )
15 C) Ampoules
Active compound 20 mg
. Sodium chloride 10 mg
—/ Doubly distilled water g.s. ad 1.0 ml
20
Preparation:
The active compound and the sodium chloride-are
dissolved in doubly distilled water and the
25 : solution is bottled in ampoules under sterile
‘conditions. |
D) Drops
Active compound 5.0 g
30 Methyi p-hydroxybenzoate 0.1 g
Propyl p-hydroxybenzoate 0.1 g
Demineralized water q.s. ad 100.0 ml
Preparation:
35

The active compound and the preservatives are

dissolved in demineralized water and the solution



-8-" Sodi‘'um car boxynet hyl - st arch 23 ny. Magnesi um st earat e

2 mg 380 ng-- 5 The finely ground active conmpound, sone of the maize
starch, the | actose, mcrocrystalline cellul ose and pol yvi nyl pyrrolidone
are mxed with one another and the mxture is sieved and processed with the
remai nder of the maize starch and water i-nto -granul es, which are 10

dried and sieved. The sodi um carboxynet hyl -starch and the nagnesi um
stearate are added, itshef iddrpoadmnd drettieddimnkPitkesi xf vk@0 Bl ppacked

into tablets of suitable size. 15 (@) Ampoul es Active conpound
20 ng Sodi um chl ori de 10 ng Doubly distilled water
q.s. ad 1 Examplm Jor epar ati on: The active conmpound and the sodi um
chloride are dissolved in doubly distilled water and the 25
solution is bottled. in amaul e der_sterile condjtions. D) Drops Active
conpound 5 73 Bropyiiviox . 184812 S48 dr oxybenzoat e
0.1 g Propyl p-hydroxybenzoate ..0.1 g Demneralized water q.s.
ad 100.0 m Preparation: 35 . :
OH 1. NaH; 2. Br-CH,-C=CH; 0-CH,-C=CH
Gy - §J
H '
10 N 3. HC1 | ]
. BH -
/

14.1 g (0.1 mol) 3-hydroxy-l-azabicyclo{2,2,2]octane-
15 - borane complex are converted into the sodium salt with
4 g sodium hydride dispersion (60% in o0il) in 140 ml
dimethylformamide at room temperature under nitrogen.
When the evolution of hydrogen has ended, a solution of
o/ 14.28 g (0.12 mol) propargyl bromide in 10 ml toluene is
20 added to the reaction mixture, while cooling with ice,
and the mixture is stirred at room temperature for three-
hours and, after addition of 5 ml ethanol, concentrated

in vacuo on a rotary evaporator. The residue is-added

N to a mixture of 10% sodium chloride solution and ether.
25 The organic phase is dried over anhydrous sodium

sulphate and evaporated. The dark brown oil which
remains is taken up in 75 ml tetrahydrofuran and 15 ml
acetone. 30 ml 4 N hydrochloric acid are added dropwise
to. the solution formed, while cooling with ice

30 (evolution of gas). The mixture is allowed to
after-react at room temperature for a further hour and
the organic solvent is distilled off. The residue is
diluted with a little water and the mixture is extracted
by shaking éuécessively with petroleum ether (40 - 60°)

35 and ether. The aqueous phase is rendered alkaline with
40% potassium carbonate solution and extracted with
ether. The ether solution is dried over anhydrous



The active conpound and the preservatives are dissolved in dem neralized

wat er ‘and t he sol ution -9- is filtered and bottled in bottles of 100 m
each. Exanmple 1 [err] [err] 14.1 g (0.1 nol) '
3- hydr oxy-1| -azabi cycl o[ 2, 2, 2] oct ane- 15 borane conpl ex are converted

into the sodiumsalt with 4 g sodi um hydri @@ di spersion (60%in oil) in 140
m di met hyl fornmani de at room tenperature under nitrogen. \Wen the evol ution
of hydrogen hasahiday swlrhate i pd ggongenrated. 126 919 ptbrdF 9f broni de
in 10 M tol ueRhhdsry0 3-( ¥Ry 16Ry T LOCA DI B XL A 2, 2 Y] bELERO! hAGe W t h
ice, and the mxture jis.,stirred at roomte rature for_three hours and,
after addition &f¢ 5°et?ﬁaJe'f R AR CEMRYSE B | HbACHRS oh ATt (- P-
evaporator. TheLygest o iG; afhten éthanol xétier pfwilo ciosli edpn tid bentieof

sol ution d et . .: 4he organi c phase is dried over anhydrous sodi um
sul phate %d evfalg‘garra]f%déc e dark brown oil which remains is taken up in 75
m tetrahydrofuran and 15 m acetone. 30 ml 4 N hydrochloric acid are added
dropwi se to the s@l 4bi @ncfpored, whagheszgpoling with ice 30 (evol-ution of
gas). The mixtuUPePis allbed to after-react at roomtenperature for a
further hour and the organic solvent is distilled off. The residue is
diluted with addld) e watsg.znd thedangxdure i sNextgacted by shaking

successi vgly vmttolhrp({et rol ey gt her (40, - 60) 4.95 :

L
-/ 'H NMR (CH,0D): & 6.66 (s, 2H, FU C = C CH); 4.25 (4,
2H, J = 3 Hz, OCH,); 4.11 (m, 1H, OCH); 3.67 - 3.12 (m,
6H, 3 NCH,); 2.93 (t, 1H, J = 3 Hz, =CH); 2.46 - 1.70 (m,
15 5H, —CH,~CH-CH,-).

The following are prepared analogously:



35 - iand ether. The aqueous phase is rendered al kaline with 40% pot assi um
carbonate solution and extracted with ether. The ether solution is dried
over .anhydr ous - 10 - sodium sul phate and concentrated. 6.9 g (41.8% of

t heory) 3-(2-propynyl oxy)-1-azabicycl o[-2,24 2 oct ane base are obtai ned and
are converted into the fumarate-(mp. [err] fromethanol/ether) wth one
equi val ent of EBampleydaric acid. [err] calc. C 59. 77 H 6.81 N
4.98 10 f ound 59. 86 6. 76 4.95 HNWR [err] 2H, J =3
Hz, OCH2); 4.11 ; H, %NCHZ) 2.93 (t, 1H J =

Sft =CH); 23 == : efoITmMrm are
prepared analogously Exanple 2 [err] 5 mp. 120 - 121C [err]

f umar at egAccop di ng m apal ysi nd MVR spectrum the substance
contains>1. 5 lﬁ'lm*) fa%rgrl Ciggl ga(@i’@]q?’caf%ﬁgr C 55. 97 H 7.34 N

4. 08 found 55. 67 7.51 .. 4.09
According to microanalysis and the NMR spectrum, the

substance contains 1.5 mol fumaric acid.

10 C,gH,NO X 1.5 CHO,  (343.38)
\ calc. C 55.97 H 7.34 N 4.08
~ found 55.67 7.51 4.09
15 Example 3
3-Methoxy-l-azabicyclo[2,2,2]octane
_ m.p. 72 - 74°C (ethyl acetate/ether), maleate
U’ 20
According to microanalysis and the NMR spectrum, the
substance contains 1.5 mol maleic acid.
, CgH,sNO X 1.5 CHO,  (315.33)
25
calc. C 53.66 H 6.73 N 4.83
found 53.33 6.71 4.44
Example 4
30

3-Ethoxy-l-azabicyclo[2,2,2]octane

m.p. 96 - 98°C (acetone/ether), maleate
35 C,H,,NO x C,H,O, (271.33)

calc. C 57.55 H 7.80 N 5.16



15"

acet ate/ et her),

‘Exanple 3 3-N®thoxy-|-azabiéyc|o r 2.2,2loctane mp. 72 -

74C (et hyl

mal eate 20 According to microanalysis and the NVMR spectrum

t he sp@stance contains 1.5 nol maleic acid. [err] (315.33) 25 calc.
53. 66 H6.73 N 4. 83 found 53133~ 6.71 4. 44
Exanple 4 30 [err] mp. 96 - 98C (acetone/ether) naleate 35 [err]
(271.33) calc. foung¢ 57 55 57.40 7 80 8-01 N 5 16 5-18 12 - found
57. 40 8.01 5.18 [err] Exanple 5 [err] 10 mp. 129 - 132C
(nethanol/ethen & t err %5 cal EXB 7
4.94 found h ﬁggcﬁ>80 k6 23 (s' %H03M1[\errfg Pg équ' Zﬁ
= 7-Hz, OCH,): 3.98 - 3.08 (m, 7H, 3 N~CH,, 1 CHO); 2.43
5 - 1.68 (m, 5H, ~CH,~CH-CH,).
Example 5
3-Allyloxy—-l-azabicyclo[2,2,2]octane
10 ,
m.p. 129 - 132°C (methanol/ether), fumarate
\ 1
N
CoH;NO X CH,O,  (283.33)
15 cale. . C 59.35 H 7.47 N 4.94
found 59.19 _ 7.64 5.03
"M NMR (CcD;0D): & 6.66 (S, 2H, FU = CH): 5.90 (m, 1H, =
: CH); 5.21 (m, 2H, =CH,); 4.03 (m, 2H, OCH,); 4.14 - 3.09
-/ 20 (m, -7H, 3 N-CH,); 2.45 - 1.69 (m, 5H, —CH,~CH-CH,-).
Example 6
ivj Racemate splitting of 3-(2-propynyloxy)-1-

25 azabicyclo[2,2,2]octane
a.) (+)-3-(2-Propynyloxy)-l-azabicyclo[2,2,2]octane
fumarate :

30 16 g (96.82 mmol) 3-(2-propynyloxy)-1-
azabicyclo[2,2,2]octane base and 18.22 g (48.41 mmol)
(-)-dibenzoyl-L-tartaric acid monohydrate are dissolved
in 160 ml acetonitrile, while heating. Multiple
crystallization gives the corresponding dibenzoyl

35 tartrate of m.p. 149 - 150°C (decomp.)

[@], -43.1° (c = 1; H,0)

C

N



Racenat'e splitting of 3-(2-propynyl oxy)-1- 25 azabi cycl o[ 2, 2. 2] oct ane
a.) (+)-3-(2-Propynyl oxy)-I-azabicycl o[ 2, 2, 2] octane fumarate 30 16 g
(96.82 mmol ) 3-(2-propynyl oxy)-I- azabi cycl o[ 2, 2, 2] oct ane base and 18.22 g
(48.%1* nmol ) (-)-di benzoyl - L- tartar| c aC|H rmnohydrate are dissol ved in 160
m acetonitrile, while heating. tallizatio lves t

cor r eéspondi ng e &Ady thits © %Pr’f‘? t l ‘is)l.vei gtn 215 Hech ‘.af [err]
-43.1 (¢ = 1; dmD)the solBtiodhes aaérﬁdézi‘eﬁ; aibtal iveel withli sguéves 40%a
little water and the. ed I 0%
pot assi um car gonate so %%]ﬁ&ééné rac 3%,%\7“@0% %%?%ﬁ\%l ts?ﬁet hyl
acetate. The mm vor@arﬁr@nphmtaste- Fhe dWl@@lréﬁ%rOmH‘FoB%a%@ﬁl um
sul phat e ;and coCept i eshe - Shitlydfods BB JuRlsdphd@shang col ourl ess oil

and 0.56 g (4.9 nmo!t) fumaric acid are dlssolvg i.n a I|t | ¢ et hanol .
Addi tion of etdRRICetALsde (1% 8 cHhpbUMIPE ab the Jrgsu E%ng 147C [a] D +
35.2 (¢ = 1, K)owdless oDD.amd .56 g6(43.]9 hhmol) 4f@atNi¢ cawild ab8. 75 C

6.99 H 5 1 NIRM {n)a 3 { G BAWAKY) -AddFePhEYSE Ol enér 24 26L8NE

funmarat e
the title compound of

10 m.p. 145 - 147°C
[a], + 35.2° (c = 1; H,0)

\
A calc.: 59.77 C 6.81 H | 4.98 N
found: 59.75 C 6.99 H 5.15 N
15
b) (-)-3-(2-Propynyloxy)-1l-azabicyclo[2,2,2]octane
fumarate
The mother liquor described undef a) is concentrated and
— 20 the residue is converted into the base.
8 g (0.048 mol) base and 9.11 g (0.024 mol) (+)-
dibenzoyl-D-tartaric acid monohydrate are dissolved in
acetonitrile. A procedure analogous to a) gives the
; - benzoyl tartrate (m.p.: 145 - 150°C (decomp), [a],
~ 25 + 43.4; (c = 1; H)0)) and from this 2.1 g title compound
of
m.p. 145 = 147°C.
[a], -35° (¢ = 1; H,0)
30 calc.: 59.77 C 6.81 H 4.98 N
found: 59.79 C 7.05 H 4.97 N
Example 7
35 3—(2-Butynvloxv)—1—azabiCVClor2.2.21octane

m.p. 131 - 132°C (acetonitrile), fumarate



The not'her {iquor described under a) is concentrated and 20 t he residue

is converted into the base. 8 g (0.048 nol) base and 9.11 g (0.024 nvol)

(+) - #6i benzoyl -D-tartaric acid nonohydrate are dissolved in acetonitrile. A

procediire anal ogous to a) gives the benzo¥f rtartrate (mp.: [err] (deconp),

[err] 25 +§{§£;& and fromthis 2.1 g title conpound of mp. 145 - [err]
canc-.

[err] 30 O ¥oCHO¢ (295-%48B1°H  4.98 Nfound: 59.79 C
7.05 H 4.97 N Exanple 7 35

3- (2-Butynyl oxy).-1-azabi cyc| . 2,2 mp.g[er (acetonitrile),
funmarate - Terr] ccg,lécc::'l.p({(? C (lﬁ)c%‘(a){? IT—llg-'?L N 4.74 found
60. 92 ZTomnd £00PH Exanple 8 4.70

3-(2-Met iyl - propyl oxy) -t -azabi cycl o[ 2, 2oct ane 10 mp. 120 - 122C

(et hanol /ether), fumarate According to microanal ysis and the NVR spectrum
the substance EX@®edigad 1.5 nol fumaric acid 15  [err](357.41) calc. C
57.13 H7.61 N 3.92 found 57. 48 7.66 © 4,10

3—(2-Methyl-propvloxy)-1l-azabicyclo[2,2,2]octane

10 m.p. 120 - 122°C (methanol/ether), fumarate

\ According to microanalysis and the NMR spectrum, the

substance contains 1.5 mol fumaric acid

15 C,,H;NO x 1.5 CH,0, (357.41)
calc. C 57.13 H 7.61 N 3.92
found 57.48 7.66 4.10

N 20 Example 9

3-Methoxymethyl-l-azabicyclo[2,2;2]loctane =

m.p. 133 - 136°C (ethanol/ether), fumarate

. )
o -
CoH,,.NO x C/H,0, (271.32)
calc. C 57.55 H 7.80 - N 5.15
found 57.20 7.87 5.12
30
Example 10
3—Ethoxymethyl—1—azabicyclo[2,2,2]octane._
35 m.p. 73 - 77°C (ethanol/ether), fumarate

C,oH,)NO x CH,0, x H,0  (303.36)



« 20 * V'Exanpl e 9 3- Met hoxynet hyl -1 -azabi cycl o [2.2{2100tane mp. 133 - 136C
(ethanol /ether), f

5. 15.found

umarate 25 [err] calc. C 57.55 H 7.80 N
57. 20 7.87 5.12 30 Exanple 10

3- Bt foxynet hyl - | - azabi cycl o[ 2, 2. 2]octane1§5“ mp. 73 - 77C
(ethanol /ether), f

unarate gerr] C_55. 43 H 8.31 N 4.62

f ound 552 4a. H48 %1ExanhVe 1§25
3-(2-Propyny|ﬁdum@thyl)-IsazablcyclorQ P9 2] octange.sep. [err]
(acetonitrile), oxalate 10 The substance crystallizes with_1.5 nol
oxalic acid. [err] calc. C 53.50 H 6.41 N 4.46 15 f ound
53. 67 6.\Bfample 1% 59 Exanple 12

3-Al Iyl neercapto-| -azabi cycl of 2, 2, 2] octane 20 2.86 g (0.02 nol)

3-nercapto-| -

azab|

m.p.

The s

cyclo[2 2 2]ogtane are dlssolved in 30 m

88 — 90°C (acetonitrile), oxalate

ubstance crystallizes with 1.5 mol oxalic acid.

C,,H,,NO x 1.5 CH,0, (314.32)

calc. C 53.50 H 6.41 N 4.46
found 53.67 6.66 4.59
Exanple 12

3-Allvimercapto-l-azabicyclo[2,2,2]octane

2.86

are d
into

potas
(0.02
and c
at ro
dilut

g (0.02 mol) 3-mercapto-l-azabicyclo[2,2;2]octane
issolved in 30 ml dimethylformamide and converted
the potassium salt by addition of 2.24 g (0.02 mol)
sium tert.-butylate under nitrogen. 2.42 g

mol) allyl bromide are then added, while stirring.
ooling with ice. The reaction mixture is stirred
om temperature for 45 minutes, acidified with

e hydrochloric acid and concentrated in vacuo.

‘The residue is dissolved in a little water and the

di met hyl f or
g (0.02 nol)
10
g :
(%
15
b 20
25
30
35

solut

carbo

ion is rendered alkaline with 40% potassium
nate solution and extracted with ethex. The

organic phase is dried and evaporated. A methanolic

solut
colum

base,

m.p.

ion of the residue is filtered over a silica gel
n. Evaporation of the solvent gives 2.9 g crude

which are converted into the oxalate.

90 - 92°C (acetonitrile/ether)



“ "

‘potasSiumtert.-butylate under nitrogen. 2.42 g 25 (0.02 nol) allyl
brom de are then added, while stirring and cooling with ice. The reaction
m xture is stirred at roomtenperature for 45 mnutes, acidified with
diluté hydrochloric acid and concentratedt®n vacuo. The residue is
dissolved in a little water _and the 30 solution is rendered al kal i ne

with 40% pot aSsitlifS af bbrat e utd Wir 3d extracted with ether. The organic

phase is dried and evaporated. A methanolic solution of the residue is

filtered over c%l%:i lica Qel49qgl4um. g vapor at [ ;N 4of10t he sqf Vﬁ{\;ﬁo-’gi ves 2.9 g

crude 35 base, “whi ch aré convertéd Into the oxdlate. mp. [err]
(acetonitril efeungr) - B®-8%rr] cal6o.42 C 4904 H ¥ 331 N 4. 10
S 10. 07 &ound 48.-89 6.42 4.44 10.21 5 Exanple 13

3- Et hyl mer capt o- | - azabhi cycl o 2.2, 21loctane 10 mp. [err]

(acetonitril eEXaBRde 13val ate [err] cal c. C 47.05 H 6.58 N
4.57 S 10.47 15 f ound 47.16 6. 92 4. 70

10. 63 Exanpl e - 1- ' (gc%a%eZ] octane 20 100 m of
a 1-nol ar sol

10 . m.p. 101 -~ 102°C (acetonitrile/ether), oxalate
\ CoH,,NS x 1.5 C,H,0, (306.37)

calc. C 47.05 H 6.58 N 4.57 S 10.47
15 found 47.16 6.92 4.70 10.63

Example 14

{=)—-3—-(Propynyloxy)-l-azabicyclo[2.2,.2]loctane

100 ml of a l1-molar solution of borane-tetrahydrofuran
complex in tetrahydrofuran are added to a suspension of
12.72 g (0.1 mol) (R)-3-quinuclinidol [Lit. B. Ringdahl
et al., Acta Pharma Sueg. 16. 281 et seq. (1979)] in

25 200 ml absolute tetrahydrofuran at 0°C, under nitrogen
and while stirring. The reaction solution is
subsequently stirred at room temperature for an hour and
then evaporated in vacuo. The oily residue is added to
a mixture of methylene chloride and saturated sodium

30 chloride solution. The organic phase is dried over
anhydrous sodium sulphate and concentrated. The resin
which remains is crystallized with cyclohexane. 12 g
(85.1% of theory) (R)—3—quinuc1idinol-bog§ne complex are
obtained; -

35 m.p. 186 - 189°C (decomp.)

Reaction with propargyl bromide analogously to example 1



-

ténpl'ex in tetrahydrofuran are added to a suspension of 12.72 g (0.1 nol)
(R -3-quinuclinidol [Lit. B. Ringdahl et al., Acta Pharna Sueg. 16. 281 et
seq. ~£1979)] in 25 200 m absolute tetrahydrofuran at [err] under
nitrogen and while stirring. The reactienigol-ution is subsequently stirred
at roomtenperature for an hour and then evaporated in vacuo. The oily
residue is addeiives &-h-2tReprobprpyhpkEhelcakabidecind2saty ddecsansedi um 30

chloride sol ut4pa. cruaeebgéga@gcpaba%geasb9raﬁgtgmafz@ehy@bo $_sodi um
sul phate and concentrated The resin which remains. is cr%sta l'ized with

cycl ohexane. 132}°(38mkd, apdt FEBVEYteR) 18tquERGCRAFIANEPPBERERe cERF ex are
obt ai ned; 35 thm;p ther bhsedésodissoReadt ianmathAnplowathybnkr om de
analogous to_ex give . .

(3 S2008Y opy Rt VB St o FubrirTadts) antakhe TRECCIRARTBRIBLERTS i 11 o
by dlstlIIat|ohy[bdéltﬁenrPfaﬁdheanverted .into the acid fumarate. For this,
the base is digsglvegdsi n gBERanokyest h.one; & c:_eqyiw@ nt of fumaric acid
and the salt is precipitated by add?tlon of e&her Ter*] Exanple 15 10
(+)-3-(Propynyl oxy)-1I-azabi cycl o[ 2,2, 2] octane Starting from
(S)-3-quinuclipkaebleths title conpound is obtained as -the hydrogen
funaratelgnalogously to exanpl e

(+)-3-(Propynvloxy)-l-azabicyclo[2,2,2]octane

.
~—/ . . . . - .
Starting from (S)-3-quinuclinidol, the title compound is
obtained as the hydrogen fumarate analogously to example
15 14. '
m.p. 149 - 151°C; [@]3® +36.5° (c = 1; H,0).
Example 16
Y :
20 (=) —-3-Ethoxy-1-azabicyclo[2,2,2]octane
is obtained analogously to example 14 from (R)-3-
quinuclinidol and ethyl iodide. b.p. 88 - 90°C '/ 20 mb;
hydrogen fumarate:

25 m.p. 148 - 149°C; [a]® -27.2° (c = 1; H0).
'CoH,,NO x C/H,0, (271.32)

. calc. C 57.55 H 7.80 N 5.16
30 found 57.61 7.96 5.29

The (+)-rotatory enantiomer is obtained correspondingly

from (S)-3-quinuclinidol.

35 m.p. 148 - 149°C; [a]}® +27.4° (c = 1; H,0)



15  '*14. [-err] Exanple 16 20 (-)-3-Ethoxy-1-azabicy oct ane is
obt ai ned anal ogously to exanple 14 from (R)-3- quinuclini and et hy
iodige, b.p. [err] / 20 nb; hydrogen funarate: [err] [e f'i' ["m”m”f
57.55.5 H 7.80 N 5.16 30 found 4 57.61 ""

5.29 The (+)-rotatory enantioner is obtalned correspondlngly from"

(S)-S-qyipuclggaégyc.égS mp. 148 - 149C, [err] 59061JC. 40 C ains 1.
Qui nucl i di nes of ‘general formula I [err! pwherein R denotes a [err]

group, a [err] group or a [err] group; otes oxygen or sulphur n =0, 1
or 2, optionally in the formof their racehates, enantioners, diastereoners
and the m xtures thereof wel 1. as the r.ma ically acceptable aci d
addition sal t% thef ’aﬂes% ‘f%eﬁﬂ&ﬁ%’frﬁ?’?“@gﬁ Olg thereof, with the

exception of 3-

((:Piz)r;'><"lq

wherein

R denotes a C, ;,-alkyl group, a c36-alkeny1 group or a
C; s—alkynyl group;

. X denotes oxygen or sulphur

n=20, 1or 2,
optionally in the form of their racemates,
enantiomers; diastereomers and the mixtures
thereof, as well as the pharmacologically
acceptable acid addition salts thereof and also the
quaternary salts thereof, with the exception of 3-
methoxy-, 4-methoxy-, 3-ethoxy-, 3-allyloxy-, 4-

- methylthio-, 3-methoxyethyl and 3-methylthioethyl-
l-azabicyclo[2,2,2]octane.

2. Quinuclidines of general formula I according to
claim 1, wherein X = oxygen, n = 0 or 1 and R denotes a
C,.;~alkyl group, a C;,—-alkenyl group or a C;.,~alkynyl
group, optionally in the form of their racemates,
enantiomers, diastereomers and the mixtures thereof, as
well as the pharmacologically acceptable acid addition
salts thereof and also the quaternary salts thereof.

3. 3-(2-Propynyloxy)-l-azabicyclo[2,2,2]octane and the
acid addition salts thereof according to claim 1.



et hoXy-, 4-methoxy-,  3-ethoxy-, 3-allyloxy-, 4-
3- met-hoxyet hyl and 3-net hyl t hi oet hyl - 1- azabi cycl o( 2 2 2] oct mu"ﬂm“m”m””m
Qulnﬂclldlnes of general formula | according to clalnrl wher el ne

oxygen, n 0 or 1 and R denotes a [err] -group, a [err] group or a [err]

group, optronally in the formof their racemates, enantioners,

di ast er eoner g .and (c-h)e-:m ed-RSp YT ©6)), ﬁ%%icﬁémh@, ph@w@@&wgl cally

accept abl e a%rd q$$|on salj.ts ther of d al so the quaternary salts

t hereof . 3. élﬁﬁqz 10[ 2, 2, 2]octane and the acid

addi tion salts thereof accordrng to claim1.

I
1 s e e ”éhﬁjn%%r‘r%?ﬁﬁs‘ﬁ‘%i'gﬁrﬁer%ﬁ i accorfaa.ﬁ%"%’é&?&*‘é#lc o

wherein R défoteaid [lepbergdsup, a [err] group, a [err] group; X denotes
oxygen or sul phur n denotes O, 1 or 2, .optionally in the forn}of therh
racemat es, enanti | ast er eoner. nd the m xtures thereof, as we as
t he phar macol ogi cg{mféaﬁf’ &1%-ad Yid@inﬂu@‘r salts thereof and also the
quaternary salts theredk,,~adkemydpgrioug,a pharnaceutrcal conposition for

treating di seases a ¢ »~alkynyl group;

X denotes oxygen or sulphur

-
/
n denotes 0, 1 or 2,
optionally in the form of their racemates,
enantiomers, diastereomers and the mixtures
thereof, as well as the pharmacologically
acceptable acid addition salts thereof and also the
W, quaternary salts thereof, for preparing a

pharmaceutical composition for treating diseases
invelving hypofunction of the cholinergic system.

6. Pharmaceutical preparation containing a compound of
U general formula I according to claims 1 to 5 as well as
conventional excipients and/or carriers.

7. Process for producing pharmaceutical preparations
according to claim 6, characterised in that compounds of
éeneral formula I are mixed with conventional galénic
excipients and/or carriers.

8. Process for preparing compounds of general formula
I, according to claim 1 or 4, characterised in that a
compound of general formula



i hvol vithg Hypof unction of the cholinergic system 6. Pharmaceutical
preparation containing a conpound of general formula I z1mﬂlﬁﬂmglmﬂlmuﬂ

1 tag™s as well as conventional excipients and/or carrier Ipﬁr
prOGUC|ng phar maceuti cal preparations acgording to claim', ‘charaltetised
in that conpounds of general fornula | are nlxed wi th conventional gal enic

exci pients and/or carriers. 8. Process i agglng conpounds of general
formula I, according to claim1l or &5 in that a conpound of
general formula [err] wherei and e as her ei nbef ore defined and Z

denotes a protecting group (i
di spensed with) is deprotonatje

=S the protecting group Z can be
reacted with an al kyl ati ng reagent of
formula Y - R wherein Ris as\\hgf eVnbefore defined and Y denotes a group
which is easily cleaved, then t protecting group is cleaved and
optionally the resulting conpoupd is converted into an acid addition salt
or quaternary salt thereof and/g% optionally resolved into the optically
active compounds thereof.

wherein n and X are as hereinbefore defineéd and Z
~denotes a protecting group (if X = S the protecting
‘ group 2 can be dispensed with) is deprotonated and
\;- reacted with an alkylating reagent of formula

¥ - R

wherein R is as hereinbefore defined and Y denotes a
group which is easily cleaved, then the protecting group
is cleaved and optionally the resulting compound is

W converted into an acid addition salt or quaternary salt
thereof and/or optionally resolved into the optically
active compounds thereof.



